Cannabinoid-induced tolerance is associated with a CB1 receptor G protein coupling switch that is prevented by ultra-low dose rimonabant.
The analgesic effect of opioids is enhanced, and tolerance is attenuated, by ultra-low doses (nanomolar to picomolar) of an opioid antagonist, an effect that is mediated by preventing the receptor from coupling to Gs proteins. Recently, we demonstrated a cannabinoid-opioid interaction at the ultra-low dose level, suggesting that the effect might not be specific to opioid receptors. The purpose of this study was to examine, both behaviorally and mechanistically, whether the cannabinoid CB1 receptor was also sensitive to ultra-low dose effects. Antinociception was tested in rats after an injection of either vehicle, the CB1 receptor agonist WIN 55 212-2 (WIN), an ultra-low dose of the CB1 receptor antagonist rimonabant (SR 141716), or a combination of WIN and the ultra-low-dose rimonabant. In the acute experiment, tail-flick latencies were recorded at 10-min intervals for 90 min; in the chronic experiment, tail-flick latencies were recorded 10 min after a daily injection over 7 days. Ultra-low dose rimonabant extended the duration of WIN-induced antinociception. WIN produced maximal tolerance by day 7, whereas WIN+ultra-low dose rimonabant continued to produce strong antinociception, demonstrating that ultra-low dose rimonabant prevented the development of WIN-induced tolerance. Animals chronically treated with WIN alone had CB1 receptors predominantly coupling to Gs receptors in the striatum, whereas the vehicle, ultra-low dose rimonabant, and WIN+ultra-low dose rimonabant groups had CB1 receptors predominantly coupling to Gi receptors. Cannabinoid-induced tolerance is thus associated with a G protein coupling switch from the inhibitory Gi protein to the excitatory Gs protein, an effect which is prevented by the ultra-low dose rimonabant.